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ABA       Abscisic acid 
BAC      bacterial artificial chromosome 
DRM2      DOMAINS REARRANGED METHYLTRANSFERASE 2 
EMS      ethane methyl sulfonate 
GUS       β‐glucuronidase 
LENC      low expression of NCED3 
Ler      Landsberg erecta 
LUC       luciferase 
MS medium    Murashige and Skoog medium 
NCED      9‐cis‐epoxycarotenoid dioxygenase 
PCR      polymerase chain reaction 
PTGS      posttranscriptional gene silencing 
qRT‐PCR     quantitative reverse transcription polymerase chain reaction 
RdDM      RNA‐directed DNA methylation 
SSLP      short sequence length polymorphism 
SNP      single nucleotide polymorphism 
TGS      transcriptional gene silencing 











































































































































































































































































































































































































































































































































































































































































































































































































































Locus  Gene Description 
AT2G35950.1: 
embryo sac development arrest 12 (EDA12); Has 8 Blast hits to 8 proteins in 4 
species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 8; Viruses - 0; 
Other Eukaryotes - 0 (source: NCBI BLink). 
AT2G35960.1: 
Encodes a protein whose sequence is similar to tobacco hairpin-induced gene 
(HIN1) and Arabidopsis non-race specific disease resistance gene (NDR1). 
Expression is not altered in response to cucumber mosaic virus or spermine. 
AT2G35970.1: 
Late embryogenesis abundant (LEA) hydroxyproline-rich glycoprotein family; 
CONTAINS InterPro DOMAIN/s: Late embryogenesis abundant protein, group 
2 (InterPro:IPR004864); BEST Arabidopsis thaliana protein match is: 
NDR1/HIN1-like 22 (TAIR:AT4G09590.1); Has 808 Blast hits to 808 proteins in 
28 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 808; 
Viruses - 0; Other Eukaryotes - 0 (source: NCBI BLink). 
AT2G35980.1: 
Encodes a protein whose sequence is similar to tobacco hairpin-induced gene 
(HIN1) and Arabidopsis non-race specific disease resistance gene (NDR1). 
Expression of this gene is induced by cucumber mosaic virus, spermine and 
during senescence. The gene product is localized to the chloroplast. 
AT2G35990.3: 
Putative lysine decarboxylase family protein; FUNCTIONS IN: 
molecular_function unknown; INVOLVED IN: biological_process unknown; 
LOCATED IN: cytosol, nucleus; EXPRESSED IN: 17 plant structures; 
EXPRESSED DURING: 8 growth stages; CONTAINS InterPro DOMAIN/s: 
Conserved hypothetical protein CHP00730 (InterPro:IPR005269); BEST 
Arabidopsis thaliana protein match is: Putative lysine decarboxylase family 
protein (TAIR:AT5G06300.1); Has 3929 Blast hits to 3928 proteins in 1302 
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species: Archae - 14; Bacteria - 2627; Metazoa - 8; Fungi - 130; Plants - 377; 
Viruses - 0; Other Eukaryotes - 773 (source: NCBI BLink). 
AT2G35990.1: 
Putative lysine decarboxylase family protein; CONTAINS InterPro DOMAIN/s: 
Conserved hypothetical protein CHP00730 (InterPro:IPR005269); BEST 
Arabidopsis thaliana protein match is: Putative lysine decarboxylase family 
protein (TAIR:AT5G06300.1); Has 5018 Blast hits to 5017 proteins in 1508 
species: Archae - 25; Bacteria - 3489; Metazoa - 10; Fungi - 132; Plants - 385; 
Viruses - 0; Other Eukaryotes - 977 (source: NCBI BLink). 
AT2G35990.2: 
Putative lysine decarboxylase family protein; FUNCTIONS IN: 
molecular_function unknown; INVOLVED IN: biological_process unknown; 
LOCATED IN: cytosol, nucleus; EXPRESSED IN: 17 plant structures; 
EXPRESSED DURING: 8 growth stages; CONTAINS InterPro DOMAIN/s: 
Conserved hypothetical protein CHP00730 (InterPro:IPR005269); BEST 
Arabidopsis thaliana protein match is: Putative lysine decarboxylase family 
protein (TAIR:AT5G06300.1); Has 30201 Blast hits to 17322 proteins in 780 
species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 3422; Plants - 
5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI BLink). 
AT2G36000.2: 
Mitochondrial transcription termination factor family protein; FUNCTIONS IN: 
molecular_function unknown; INVOLVED IN: biological_process unknown; 
LOCATED IN: chloroplast; EXPRESSED IN: 20 plant structures; EXPRESSED 
DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Mitochodrial 
transcription termination factor-related (InterPro:IPR003690); BEST Arabidopsis 
thaliana protein match is: Mitochondrial transcription termination factor family 
protein (TAIR:AT2G34620.1); Has 802 Blast hits to 604 proteins in 61 species: 
Archae - 0; Bacteria - 0; Metazoa - 16; Fungi - 0; Plants - 717; Viruses - 0; 
Other Eukaryotes - 69 (source: NCBI BLink). 
AT2G36000.1: 
Mitochondrial transcription termination factor family protein; FUNCTIONS IN: 
molecular_function unknown; INVOLVED IN: biological_process unknown; 
LOCATED IN: chloroplast; EXPRESSED IN: 20 plant structures; EXPRESSED 
DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: Mitochodrial 
transcription termination factor-related (InterPro:IPR003690); BEST Arabidopsis 
thaliana protein match is: Mitochondrial transcription termination factor family 
protein (TAIR:AT2G34620.1); Has 810 Blast hits to 602 proteins in 61 species: 
Archae - 0; Bacteria - 0; Metazoa - 16; Fungi - 0; Plants - 725; Viruses - 0; 
Other Eukaryotes - 69 (source: NCBI BLink). 
AT2G36010.1: 
Member of the E2F transcription factors, (cell cycle genes), key components of 
the cyclin D/retinoblastoma/E2F pathway. 
AT2G36010.3: 
Member of the E2F transcription factors, (cell cycle genes), key components of 




Member of the E2F transcription factors, (cell cycle genes), key components of 
the cyclin D/retinoblastoma/E2F pathway. 
AT2G36020.1: 
HVA22-like protein J (HVA22J); FUNCTIONS IN: molecular_function unknown; 
INVOLVED IN: biological_process unknown; LOCATED IN: endomembrane 
system; EXPRESSED IN: 10 plant structures; EXPRESSED DURING: L mature 
pollen stage, M germinated pollen stage, 4 anthesis, C globular stage, petal 
differentiation and expansion stage; CONTAINS InterPro DOMAIN/s: 
TB2/DP1/HVA22 related protein (InterPro:IPR004345); BEST Arabidopsis 
thaliana protein match is: Abscisic acid-responsive (TB2/DP1, HVA22) family 
protein (TAIR:AT5G42560.1); Has 1423 Blast hits to 1423 proteins in 191 
species: Archae - 0; Bacteria - 0; Metazoa - 697; Fungi - 144; Plants - 486; 
Viruses - 0; Other Eukaryotes - 96 (source: NCBI BLink). 
AT2G36026.1: 
Ovate family protein; FUNCTIONS IN: molecular_function unknown; 
INVOLVED IN: biological_process unknown; LOCATED IN: cellular_component 
unknown; CONTAINS InterPro DOMAIN/s: Protein of unknown function 
DUF623 (InterPro:IPR006458); BEST Arabidopsis thaliana protein match is: 
ovate family protein 6 (TAIR:AT3G52525.1); Has 30201 Blast hits to 17322 
proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 
3422; Plants - 5037; Viruses - 0; Other Eukaryotes - 2996 (source: NCBI 
BLink). 
AT2G36030.1: 
unknown protein; Has 1 Blast hits to 1 proteins in 1 species: Archae - 0; 
Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 1; Viruses - 0; Other Eukaryotes - 
0 (source: NCBI BLink). 
AT2G36040.1: 
transposable element gene; similar to unknown protein [Arabidopsis thaliana] 
(TAIR:AT3G30610.1) 
AT2G36050.1: 
ovate family protein 15 (OFP15); LOCATED IN: chloroplast; EXPRESSED IN: 
sepal, carpel, stamen; EXPRESSED DURING: 4 anthesis, petal differentiation 
and expansion stage; CONTAINS InterPro DOMAIN/s: Protein of unknown 
function DUF623 (InterPro:IPR006458); BEST Arabidopsis thaliana protein 
match is: ovate family protein 18 (TAIR:AT3G52540.1); Has 245 Blast hits to 
245 proteins in 17 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; 
Plants - 244; Viruses - 0; Other Eukaryotes - 1 (source: NCBI BLink). 
AT2G36053.1: 
unknown protein; LOCATED IN: mitochondrion; Has 30201 Blast hits to 17322 
proteins in 780 species: Archae - 12; Bacteria - 1396; Metazoa - 17338; Fungi - 





MMZ3/UEV1C encodes a protein that may play a role in DNA damage 
responses and error-free post-replicative DNA repair by participating in lysine-
63-based polyubiquitination reactions. UEV1C can form diubiquitin and 
triubiquitin chains in combination with UBC13A/UBC35 in vitro. It can also 
functionally complement an mms2 mutation in budding yeast, both by 
increasing mms2 mutant viability in the presence of the DNA damaging agent 
MMS, and by reducing the rate of spontaneous DNA mutation. It can also 
rescue an mms2 ubc13 double mutant in yeast in combination with UBC13A. 
MMZ3/UEV1C transcripts are found at moderate levels in most plant organs, 
but cannot be detected in the pollen or 2 days after germination. Transcript 
levels do not appear to be stress-inducible. 
AT2G36060.2: 
MMZ3/UEV1C encodes a protein that may play a role in DNA damage 
responses and error-free post-replicative DNA repair by participating in lysine-
63-based polyubiquitination reactions. UEV1C can form diubiquitin and 
triubiquitin chains in combination with UBC13A/UBC35 in vitro. It can also 
functionally complement an mms2 mutation in budding yeast, both by 
increasing mms2 mutant viability in the presence of the DNA damaging agent 
MMS, and by reducing the rate of spontaneous DNA mutation. It can also 
rescue an mms2 ubc13 double mutant in yeast in combination with UBC13A. 
MMZ3/UEV1C transcripts are found at moderate levels in most plant organs, 
but cannot be detected in the pollen or 2 days after germination. Transcript 
levels do not appear to be stress-inducible. 
AT2G36060.3: 
MMZ3/UEV1C encodes a protein that may play a role in DNA damage 
responses and error-free post-replicative DNA repair by participating in lysine-
63-based polyubiquitination reactions. UEV1C can form diubiquitin and 
triubiquitin chains in combination with UBC13A/UBC35 in vitro. It can also 
functionally complement an mms2 mutation in budding yeast, both by 
increasing mms2 mutant viability in the presence of the DNA damaging agent 
MMS, and by reducing the rate of spontaneous DNA mutation. It can also 
rescue an mms2 ubc13 double mutant in yeast in combination with UBC13A. 
MMZ3/UEV1C transcripts are found at moderate levels in most plant organs, 
but cannot be detected in the pollen or 2 days after germination. Transcript 
levels do not appear to be stress-inducible. 
AT2G36070.1: 
One of two genes in Arabidopsis that encode a putative subunit of the 
mitochondrial inner membrane translocase complex. TIM44 subunit is thought 
to provide the energy for translocation via hydrolysis of ATP. 
AT2G36080.1: 
Encodes a plant-specific B3 DNA-binding domain transcription factor. Has 
transcription repressor activity. 
AT2G36080.2: 
Encodes a plant-specific B3 DNA-binding domain transcription factor. Has 
transcription repressor activity. 
AT2G36090.1: 
F-box family protein; CONTAINS InterPro DOMAIN/s: F-box domain, Skp2-like 
(InterPro:IPR022364); BEST Arabidopsis thaliana protein match is: F-box family 
protein (TAIR:AT2G27310.1); Has 123 Blast hits to 123 proteins in 13 species: 
50 
 
Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 123; Viruses - 0; Other 
Eukaryotes - 0 (source: NCBI BLink). 
AT2G36100.1: 
Uncharacterised protein family (UPF0497); CONTAINS InterPro DOMAIN/s: 
Uncharacterised protein family UPF0497, trans-membrane plant 
(InterPro:IPR006702), Uncharacterised protein family UPF0497, trans-
membrane plant subgroup (InterPro:IPR006459); BEST Arabidopsis thaliana 
protein match is: Uncharacterised protein family (UPF0497) 
(TAIR:AT3G11550.1); Has 599 Blast hits to 599 proteins in 21 species: Archae 
- 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 599; Viruses - 0; Other 
Eukaryotes - 0 (source: NCBI BLink). 
AT2G36110.1: 
Polynucleotidyl transferase, ribonuclease H-like superfamily protein; 
FUNCTIONS IN: 3'-5' exonuclease activity, nucleic acid binding; INVOLVED IN: 
nucleobase, nucleoside, nucleotide and nucleic acid metabolic process; 
LOCATED IN: intracellular; CONTAINS InterPro DOMAIN/s: Polynucleotidyl 
transferase, ribonuclease H fold (InterPro:IPR012337), 3'-5' exonuclease 
(InterPro:IPR002562); BEST Arabidopsis thaliana protein match is: 
Polynucleotidyl transferase, ribonuclease H-like superfamily protein 
(TAIR:AT3G12460.1); Has 463 Blast hits to 452 proteins in 93 species: Archae 
- 0; Bacteria - 28; Metazoa - 189; Fungi - 6; Plants - 216; Viruses - 3; Other 
Eukaryotes - 21 (source: NCBI BLink). 
AT2G36120.1: 
Encodes a glycine rich protein that is involved in leaf vascular patterning. dot1 
mutants have an aberrant open-class venation pattern in leaves and 
cotyledons, as well as several other leaf development defects. 
AT2G36130.1: 
Cyclophilin-like peptidyl-prolyl cis-trans isomerase family protein; FUNCTIONS 
IN: peptidyl-prolyl cis-trans isomerase activity; INVOLVED IN: protein folding; 
LOCATED IN: cellular_component unknown; EXPRESSED IN: 24 plant 
structures; EXPRESSED DURING: 13 growth stages; CONTAINS InterPro 
DOMAIN/s: Cyclophilin-like (InterPro:IPR015891), Peptidyl-prolyl cis-trans 
isomerase, cyclophilin-type (InterPro:IPR002130), Peptidyl-prolyl cis-trans 
isomerase, cyclophilin-type, conserved site (InterPro:IPR020892); BEST 
Arabidopsis thaliana protein match is: cyclophilin71 (TAIR:AT3G44600.1); Has 
17839 Blast hits to 17712 proteins in 2717 species: Archae - 108; Bacteria - 
7579; Metazoa - 2864; Fungi - 1418; Plants - 1272; Viruses - 0; Other 
Eukaryotes - 4598 (source: NCBI BLink). 
AT2G36145.1: 
unknown protein; FUNCTIONS IN: molecular_function unknown; INVOLVED 
IN: biological_process unknown; LOCATED IN: chloroplast thylakoid 
membrane, chloroplast stroma, chloroplast; EXPRESSED IN: 19 plant 
structures; EXPRESSED DURING: 13 growth stages; Has 49 Blast hits to 49 
proteins in 17 species: Archae - 0; Bacteria - 0; Metazoa - 0; Fungi - 0; Plants - 
49; Viruses - 0; Other Eukaryotes - 0 (source: NCBI BLink). 
AT2G36140.1:  pre-tRNA; tRNA-Asn (anticodon: GTT) 
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AT2G36150.1:  pre-tRNA; tRNA-Leu (anticodon: TAG) 
AT2G36160.1: 
Ribosomal protein S11 family protein; FUNCTIONS IN: structural constituent of 
ribosome; INVOLVED IN: translation; LOCATED IN: cytosolic small ribosomal 
subunit, cytosolic ribosome, plasma membrane, chloroplast, membrane; 
EXPRESSED IN: 26 plant structures; EXPRESSED DURING: 13 growth 
stages; CONTAINS InterPro DOMAIN/s: Ribosomal protein S11 
(InterPro:IPR001971), Ribosomal S11, conserved site (InterPro:IPR018102); 
BEST Arabidopsis thaliana protein match is: Ribosomal protein S11 family 
protein (TAIR:AT3G11510.1); Has 8774 Blast hits to 8774 proteins in 2901 
species: Archae - 250; Bacteria - 4863; Metazoa - 587; Fungi - 162; Plants - 
736; Viruses - 0; Other Eukaryotes - 2176 (source: NCBI BLink). 
AT2G36170.1: 
Ubiquitin supergroup;Ribosomal protein L40e; FUNCTIONS IN: structural 
constituent of ribosome; INVOLVED IN: translation; LOCATED IN: cytosolic 
large ribosomal subunit, nucleolus; EXPRESSED IN: 24 plant structures; 
EXPRESSED DURING: 13 growth stages; CONTAINS InterPro DOMAIN/s: 
Ribosomal protein L40e (InterPro:IPR001975), Ubiquitin subgroup 
(InterPro:IPR019956), Ubiquitin conserved site (InterPro:IPR019954), Ubiquitin 
(InterPro:IPR000626), Ubiquitin supergroup (InterPro:IPR019955); BEST 
Arabidopsis thaliana protein match is: ubiquitin extension protein 1 
(TAIR:AT3G52590.1); Has 12454 Blast hits to 7164 proteins in 726 species: 
Archae - 0; Bacteria - 25; Metazoa - 5499; Fungi - 1428; Plants - 3086; Viruses 
- 174; Other Eukaryotes - 2242 (source: NCBI BLink). 
AT2G36180.1: 
EF hand calcium-binding protein family; FUNCTIONS IN: calcium ion binding; 
INVOLVED IN: biological_process unknown; LOCATED IN: cellular_component 
unknown; CONTAINS InterPro DOMAIN/s: EF-Hand 1, calcium-binding site 
(InterPro:IPR018247), EF-HAND 2 (InterPro:IPR018249), EF-hand-like domain 
(InterPro:IPR011992), Calcium-binding EF-hand (InterPro:IPR002048), EF-
hand (InterPro:IPR018248); BEST Arabidopsis thaliana protein match is: EF 
hand calcium-binding protein family (TAIR:AT5G17470.1); Has 21321 Blast hits 
to 13677 proteins in 1405 species: Archae - 0; Bacteria - 118; Metazoa - 8050; 
Fungi - 4126; Plants - 5854; Viruses - 0; Other Eukaryotes - 3173 (source: 
NCBI BLink). 
AT2G36190.1: 
cwINV4 appears to function as a cell wall-localized invertase (that can catalyze 
the hydrolysis of sucrose into fructose and glucose) based on the phenotype of 
cwinv4 mutants. cwINV4 transcripts are expressed at high levels in lateral and 
median nectaries and this enzyme plays an important role in nectar production. 
 
   
 
